OBJECTIVE. In this paper, I propose a population-level analysis of disability to raise issues of access and equity in terms of use of health services.
Introduction
Disability studies is an emerging discipline aimed at understanding the perspectives, issues, and contributions of persons with disabilities in our society. Often, qualitative and small sample methodologies are used to achieve fine-grained, detailed understanding of disability issues. These approaches have the advantage of providing highly contextualized and specific information about the experience of disability. However, in this paper I propose a different approach: a population-level approach to disability studies. In particular, I propose a secondary analysis of population-level information gathered at the national level. By studying disability issues at the population level, we begin to see disability issues as systematic or structural, rather than personal in origin. More importantly, population-level research on disability issues provides data to support structural changes that address inequities.
The population-level approach has a number of advantages. First, it has conceptual advantages. By viewing persons with disabilities as a population (or as a subpopulation within the whole), this approach focuses on the political power of disability studies. It clearly shows the proportion of the population affected by disability, and the achievable benefit of system-level changes. It also affords researchers a systemic, structural view of the relationship between persons with disabilities and society, rather than an individual view of the relationships between patients and service providers. Second, the population-level approach has methodological advantages. National surveys typically include large numbers of participants, making complex multivariate analyses possible. They offer assurances of methodological rigor and consistency. Data are often collected more than once, making comparisons across time possible. While providing national coverage, regional comparisons are usually possible. Advantages like these make it possible to produce findings that attract the attention of politicians, provide planning information for policymakers, furnish
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Occupational therapists typically take pride in the extent to which they offer individually customized services that take account of many aspects of each client's condition and circumstances. We hold as a professional value that client-centered therapy is the most effective way to ensure personalized service (Canadian Association of Occupational Therapists [CAOT], 1997). However, when we consider persons with disabilities as a population rather than as individuals, there are a variety of different things we can learn that can improve our contributions as service providers, researchers, and advocates. In this paper, I aim to use national statistics on disability and health to address the following two objectives:
1. To compare persons with disabilities with their contemporaries without disabilities in terms of use of health services 2. To show the factors associated with the use of health services The importance of understanding health service utilization from the population level lies in the assumption that there are systematic differences in access to health care. Without system-level data, it is impossible to make a case for structural change.
Background DeJong (1997) shows that working-age persons with disabilities in the United States experience 12 times as many days in the hospital and 7.5 times the health care costs compared to their contemporaries without disabilities. Clarke and colleagues (1999) found that younger persons with disabilities used significantly more short-term medical services than age-comparable members of the general population, whereas older persons with disabilities tend to use more institutional services, both acute and chronic. Tomiak, Berthelot, & Mustard (1998) found a linear relationship between the use of health services and both disability severity and number of chronic conditions. Batavia and DeJong (2001) add that not only are health care needs greater among persons with disabilities, they are also more unstable and unpredictable. Because health issues are complicated by disability issues, functional consequences, and diagnostic complexities, health costs for persons with disabilities may be highly variable from year to year (Batavia & DeJong; Cutler, 2003; Lubitz, Cai, Kramarow, & Lentzner, 2003) .
Our own research and that of others (Hanson, Neuman, Dutwin, & Kasper, 2003; Iezzoni show that although persons with disabilities are relatively high users of health services, they also have significantly more unmet health needs than comparable members of the general population. Even after controlling for the effects of health and chronic disease, disability still represents a significant source of unmet health need. Bockenek (1997) and Hanson and colleagues (2003) cite national survey data in the United States as evidence of difficulties experienced by persons with disabilities in receiving appropriate and accessible health services.
The literature points to a number of structural barriers that result in inequities in the delivery of health services to persons with disabilities, and that ultimately result in unmet needs (Anderson & Kitchin, 2000; DeJong, 1997; Rosenbach, 1995; Rummery, Ellis, & Davis, 1999; TurnerStokes et al., 2000) . The most straightforward is the presence or absence of physical barriers. Stairs, cramped quarters, and narrow doorways are all examples of physical barriers. These barriers send a further message that the system may not be accessible to persons with disabilities in more subtle ways.
Another reason that access to health services may be a problem for persons with disabilities is the assertion by several researchers that there are financial disincentives in the system for doctors to take on patients with disabilities. Maguire and associates (1998) refer to "carving out" of high-risk patients from practice rosters, and lists 41 conditions, among them many disabling conditions, where there is evidence of systematic exclusion of complex patients from caseloads or rosters. Chesson and Sutherland (1992) and Veltman, Stewart, Tardif, & Branigan (2001) offer evidence of doctors refusing to take on patients with disabilities because of the service demands they typically represent.
Another concern regarding access is out-of-pocket costs, particularly in a population where poverty is known to be a factor. Recent survey research shows that both patients and doctors have concerns about financial access (Blendon et al., 2001; Donelan, Blendon, Schoen, Davis, & Binns, 1999) . Particularly among "sicker adults" or those with multiple or chronic conditions, the risk of access barriers and coordination failures was high (Blendon, Schoen, DesRoches, Osborn, & Zapert, 2003) . The most common reasons stated were wait times, costs of service, and dissatisfaction with care.
With regard to organizational considerations for patients with disabilities, these may include such things as the presence of trained staff to provide personal assistance to them in the waiting room, in the office, and in the examining rooms. Full and equal access may require home visits, telephone advice, or other accommodations that would not typically be extended to patients without disabilities.
Another obstacle to accessible care for persons with disabilities is the level of knowledge about disability in general, and about specific disabling conditions and their natural history, complications, and secondary conditions (DeJong, 1997). Sanchez et al. (2000) found that knowledge and expertise regarding the health care issues of persons with disabilities was far from acceptable among providers of health services. To complicate matters, there appeared to be denial of the lack of expertise to the extent that some professionals claimed expertise that they did not possess. Iezzoni, Davis, Soukup, and O'Day (2002) note that technical quality of care was significantly worse for patients with disabilities than it was for patients without disabilities in a large population-based sample.
Finally, perhaps the most subtle barrier, and yet arguably the most pervasive, is attitudes toward disability and health. Sanchez and colleagues (2000) observed that attitudes of providers toward persons with disabilities was a significant deterrent to good quality care. Problems of insensitivity and ignorance were compounded by the perception among providers that they were already doing all that was necessary. Unfortunately, negative attitudes among professionals have been shown to mirror those of society in general, creating real obstacles for persons with disabilities (Antonak & Livneh, 2000) .
These studies point to the fact that there is a discrepancy in both the quality and quantity of health services received by persons with disabilities. The population-level approach offers evidence of quantitative differences in the use of health services. This combined with qualitative findings from other disability studies research makes a compelling case for system change. In the current era of healthsystem reform, data like these can ensure that the issues of persons with disabilities are on the agenda.
Methods

Design
A wealth of population-based information about persons with disabilities is available to researchers and advocates. There is a remarkable storehouse of national-, provincial-or state-, and regional-level data available to researchers to study a variety of issues and conditions associated with disability. These data are often available in public access files and can be readily obtained at no cost.
This study was cross-sectional, involving the secondary analysis of data collected for the National Population Health Survey (NPHS; Statistics Canada, 1998 . The study is based on Canadian data; however, I suggest that many of the findings transcend the differences in health care systems, and raise important issues about the experience of persons with disabilities in the health care system. Furthermore, regardless of jurisdiction, the paper shows the power of the population-based approach to convey important system-level findings about disability.
Sample
NPHS is a national survey conducted by Statistics Canada biannually, with a response rate of approximately 90%. The survey methods have been described in detail elsewhere (Swain, Catlin, & Beaudet, 1999; Tambay & Catlin, 1995) ; however to summarize, the NPHS uses a multistage cluster sampling approach. In short, one member of each household was interviewed about health status, use of health services, determinants of health, as well as demographic and socioeconomic information.
From the total sample of 17,244, individuals less than 19 or more than 65 years of age were eliminated from this analysis, leaving a sample between 20 and 64 years of age. This limitation was imposed in an effort to isolate the effects of disability from those of aging. This reduced the sample size to 10,905. Seven participants were excluded from the sample because they were missing disabilityspecific information, and thus could not be classified as disabled or nondisabled. Thus the sample for this analysis consisted of 10,898 participants.
The definition of disability applied in this study was consistent with the definition used in the International Classification of Functioning, Disability and Health (ICF; World Health Organization, 2001) , where disability was defined as either a restriction of particular activities or a limitation on social participation, relating to a health problem. Thus disability was operationally defined as the joint presence of a chronic condition and an activity limitation. The specific questions asked by the NPHS survey were:
• "Because of a long-term physical or mental condition or a health problem, are you limited in the kind or amount of activity that you can do at home? at school? at work? in other activities such as transportation or leisure time activities?" • "Do you have a chronic condition?" This definition yielded a sample of adults with disabilities that comprised 14.5% of adults between 20 and 64 years of age. This value is consistent with the prevalence of disability among adults found in the Health and Activity Limitations Survey (Statistics Canada, 1991) and the Participation and Activity Limitations Survey (Statistics Canada, 2001) , where participants were asked directly to self-identify on the basis of disability. Table 1 compares the members of the sample that are disabled and nondisabled in terms of demographic and socioeconomic factors. It shows that the members of the sample that were disabled were significantly older, poorer, and less well-educated than those in the sample that were nondisabled. They were more likely to be separated, widowed, or divorced, and less likely to be single. Table 2 shows the distribution of health and disabilityrelated variables in the sample. As expected, the sample of members with disabilities had a significantly greater prevalence of multiple chronic conditions. Almost half of the group with disabilities reported three or more chronic conditions, varying in type from strokes and heart disease to allergies and migraines. In terms of activity limitations, again the group with disabilities was significantly more likely to report them, with the most common being instrumental activities of daily living, such as housekeeping and shopping. The sample of members who were disabled was also significantly more likely to report health in the good to poor range (70.2%), whereas the sample of those without disabilities tended to report very good to excellent health (73.2%). The group with disabilities was also significantly more likely to report all types of impairments, with the exception of speech problems. The most common impairments were pain and cognitive and emotional problems. For subsequent analyses, because of small numbers, the seven types of impairments listed in Table 2 were collapsed into five, with mobility and dexterity problems being considered as physical impairments, and hearing and speech problems being considered as sensory impairments.
Measurement
Data for the study were abstracted to correspond to the variables identified in Table 3 . Three categories of variables were included in the present study: health and disabilityrelated variables; sociodemographic variables; and health service utilization variables. Details of the metric and specific question wording for each of these variables are also given in Table 3 . The data were downloaded from the Social Science Data Centre at Queen's University to a local file and analyzed at the desktop. To correct for the sampling proportion and to make the results applicable to the general population, all of the analyses were weighted using scaled weights provided on the survey file.
Analysis
For Objective #1 descriptive bivariate analyses were used, and 95% confidence intervals were calculated using tables of coefficients of variation provided by Statistics Canada. Significance (p < .05) was asserted on the basis on nonoverlapping confidence intervals. Where cell frequencies are small, resulting in large coefficients of variation, Statistics Canada prohibits publication of results in order to protect confidentiality. For Objective #2 multivariate logistic regression was used to show the effects of health, disability, and sociodemographic factors on health service utilization. A heirarchical block modeling approach was undertaken, with backward elimination of nonsignificant effects at each step. The criterion of p < .10 was used to eliminate variables from the model, and p < .05 to determine significance for the final model. The first block contained only the five-level health variable, since health is believed to be the most highly deterministic factor in health service utilization. The second and third block contained our variables of interest: the disability-related variables. In this way, the model permits us to show the additional variance explained by disability, even after the effects of health have been accounted for. The final block contains the sociodemographic variables in order to show the improvement in model fit that can be achieved by also accounting for personal factors like age, gender, and socioeconomic status. The index level for all of the variables in the equation is shown by bold text in Table 3 . Bootstrapping procedures were performed in order to obtain stable estimates of standard error for the calculation of confidence intervals (Rao, Wu, & Yue, 1992; Rust & Rao, 1996) . All statistical analyses were completed using SPSS, version 11.0.
Results
The first objective of the study was to compare participants with and without disabilities in terms of the utilization of health services (Table 4 ). With regard to nine different types of health services, the group with disabilities used significantly more of all types of services than the group without disabilities. Whereas two thirds of persons without disabilities visited their family doctor two or fewer times per year, the same proportion of persons with disabilities (2/3) visited the family doctor three or more times per year. Ten percent of persons with disabilities saw their family doctor more than 12 times per year. Persons with disabilities were about twice as likely to have seen a medical specialist and three times more likely to have seen a nurse, social worker, physiotherapist, or occupational therapist/speech therapist.
(Unfortunately the survey only asks a single question about the use of occupational therapy and speech therapy services, presumably because of small numbers.) Persons with disabilities reported that they were twice as likely as members of the population without disabilities to use alternative health services, such as acupuncture and self-help. They were also eight times more likely to receive home care services, especially nonprofessional services like homemaking and attendant care.
To determine the factors that affect utilization of health services (Objective #2), a separate multivariate logistic regression model was constructed for each of the utilization variables of interest. As explained above, each model began with the same set of 13 variables including self-reported health, disability, five types of impairments, and six sociodemographic factors. (For details of the measurement properties of each of these variables, see Table 3.) Tables 5 and 6 show the factors affecting utilization of health-professional services according to respondents on the NPHS. As expected, poor health was clearly the most influential factor explaining the use of mainstream medical services (general practitioners, specialists, and nurses). Poor health results in more than a 20-fold increase in the odds of seeing one's family doctor, and a threefold increase in the odds of seeing a specialist or nurse. The second most influential factor in determining use of medical services is disability. Persons with disabilities had more than a twofold increase in the odds of seeing either a family doctor, medical specialist, or nurse compared to the nondisabled portion of the sample. It should be emphasized that this increase in risk was over and above that attributed to poor health, since health was already in the model. In other words, for two persons, one disabled and one nondisabled, both of whom estimated their health as poor, the person with disabilities had an additional twofold increase in risk for medical services due to the disability.
With regard to the particular problems that brought people to see medical professionals, pain was the only impairment that was significantly associated with an Note. CI = confidence interval; OR = odds ratio. *Odds ratios are significant (p < .05) if the confidence interval does not contain the value 1.0.
increase in utilization of family doctors' services, and emotional problems resulted in an increase in the use of specialist and nursing services. Finally, sociodemographic variables were entered in each of the models to see if significant additional variance could be explained as a function of those. Across all three types of medical professionals (family doctors, specialists, and nurses), a twofold increase in utilization was observed for females over males. Those in the older age groups were a small margin more likely to use specialist services, but were in fact less likely to visit family doctors or nurses. Table 6 provides the results of four additional regressions, looking at factors affecting the use of allied health professionals. Health status appears to be considerably less influential in determining the use of allied health than medical services. A twofold increase in the chance of seeing a social worker was associated with fair or good health, and of seeing an occupational therapist or speech therapist with good health. Disability, on the other hand, is even more influential in explaining utilization of these services, with a risk as high as 3.5 for seeing an occupational or speech therapist, and 3.0 for a physiotherapist, compared to the population without disabilities.
Of interest in the third block of variables are the specific problems that drove individuals to seek help from each of the types of health professionals. Overall, the five types of impairments studied were associated in predictable ways with the use of particular health professionals, consistent with their scopes of practice. Occupational therapists were most likely to be involved with persons who self-reported that they had physical and emotional problems, whereas physiotherapists were most likely to be involved with pain and physical problems. Interestingly, the odds of seeing an occupational therapist if one had a physical problem were more than twice those of seeing a physical therapist. There was no significant association between seeing an occupational therapist and the presence of pain or sensory or cognitive problems.
With regard to sociodemographic variables, female gender predicts a smaller margin of utilization for allied health than for medical services, and age has almost no significant effect on the utilization of more health services.
The American Journal of Occupational Therapy 523 Note. CI = confidence interval; OR = odds ratio. *Odds ratios are significant (p < .05) if the confidence interval does not contain the value 1.0.
Income adequacy also had differential effects on the use of different health services. Higher educational levels were also related to use of occupational therapy services, and to a lesser extent also to use of medical specialists, nurses, and physical therapists. Living in a rural area is positively associated with the use of occupational therapy services, with almost a twofold increase in risk. Being divorced is a significant determinant of using social work services.
Summary and Discussion
In summary, the study has shown that persons with disabilities are high users of health services, including both medical and allied health services. This finding in Canadian data substantiates both American and Canadian findings cited earlier (Batavia & DeJong, 2001; Clarke et al., 1999; Cutler, 2003; DeJong, 1997; Lubitz et al., 2003; Tomiak et al., 1998) . However, this study adds an important dimension to the existing literature: that is, disability is consistently associated with a two-to threefold increase in the risk of using health services, regardless of the type of professional seen. In other words, over and above the utilization predicted by health status, there is an additional margin of risk explained by disability. Given two individuals of equal health status, the person with disabilities still uses two to three times the number of all types of professional health services. Several explanations are possible for this. In addition to medical services, persons with disabilities often need medical authorization for a number of auxiliary services, such as equipment, attendant care, or referrals to other professionals. They often require medical authorization for insurance benefits and other types of compensation claims. Further, the complexity of their health issues may require multiple visits, whereas for the person without disabilities, a single medical intervention is more likely to successfully resolve the issue. This finding highlights the importance of population-level consideration of persons with disabilities as consumers of health services. This level of information provides compelling data to policymakers, planners, and other decision makers to ensure that the issues of persons with disabilities are on the agenda for health reform and renewal. With regard to allied health services, we are able to comment on occupational and speech therapy combined, social work, chiropractic, and physiotherapy. We have shown that therapy services are not related to reports of poor health in the same way that medical and nursing services are. Although we have known that allied health services address a different need from acute services, these data make that case very clearly. Allied health services tend to enable health and function, rather than dealing specifically with illness. Only social work shows any kind of gradient at all between poorer health and higher utilization.
With regard to the types of impairments that bring people into contact with different types of professionals, it is interesting to note that physical problems significantly increase the likelihood of seeing an occupational therapist or speech therapist, even more so than a physiotherapist. Persons with emotional problems are about as likely to encounter an occupational therapist as they are a social worker, and it is not significantly likely that persons with sensory, cognitive, or pain problems will use occupational therapy services.
Finally with regard to demographic variables, it is noteworthy that there was no association between income adequacy and use of occupational and speech therapy services. In Canada, occupational therapy services tend to be fully covered by the publicly funded health care system. They tend not to be available on a private payment basis, with the exception of some children's services. Even in Canada, where cost is not supposed to be a deterrent to use of health services, access to some health professionals is still income-sensitive. This is particularly an issue in the population of persons with disabilities, which in this study and others, is overrepresented in the lower-income categories (see Table 1 ).
The findings of this study contain specific messages for several groups of stakeholders: policymakers, consumers, researchers, and providers. As mentioned above, these findings provide information for policymakers about a group of health system users who exert considerable pressure on the system, and whose needs are being inadequately met by the system (Jarzynowska et al., in press ). Second, for persons with disabilities, these data provide information about them as consumers of health services and offer the basis for targeted advocacy for improvements to access and quality of health services. Third, for researchers, these findings highlight the potential that exists in population-level data sets to contribute in meaningful ways to the literature in disability studies.
Finally, for service providers, especially occupational therapists, these results provide information about patterns of utilization of services in the context of the whole health care system. They show that only 4% of adults with disabilities and less than 1% of adults without disabilities see occupational or speech therapists in a given year. These numbers are very small, especially when compared to 91% of persons with disabilities and 75% of persons without disabilities who see their family doctor, and 50% of persons with disabilities and 22% of persons without disabilities who see a medical specialist. Results like these remind us that the people we see are embedded in a web of other services, and that we are part of a system. To the extent that we know about other providers, it is possible for the health care system to function in a coordinated fashion; if we are ignorant of patterns of service utilization, we run the risk of redundancies, omissions, and discontinuities.
These results emphasize that the market for occupational therapy is small but vitally important to a few specific types of people, particularly those with physical and emotional problems. There is clearly an important role for occupational therapists in advocating for adequate health services for persons with disabilities. Using information from national surveys within the context of disability studies provides reliable evidence for such initiatives, as well as assisting occupational therapists to see the impact and importance of their contribution to the health system as a whole, and to the health of persons with disabilities in particular.L
